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The malathion mosguito adulticide use pattern has been treated as an additional use pattern in
a wide-area generic group In the main body of this report. EPA has previcusly conducted
ecological risk assessments for mosquito adullicide uses of malathion (U8, ERPA 2007, 2009,
in addition, the most recent biological svaluations (BE) (EPA, 2016a) examinad the potential
risks to listed species and critical habitat from adulticide use. However, the EPA assessments
and malathion BE do not properly characierize the geographic exient of the use patiermn, fale
and behavior of malathion, potential environmental concenirations, or the polential for affects
arg ultimately risk. Therefore, risk has been significantly overstated for mosquilo adullicide uses
by the EPA assessments.

This appendix desoribes the approach taken to characlerize polential exposure of listed species
and the critical habitat on which they depend o the mosquito adulticide uses of malathion.

Adulticide Use

Application of the malathion adulticide is performad by certified applicators, using very
specialized equipment, Mosquito adulticide applications are typically made by dedicated
Mosquiic Abatement or Conirol Districts {e.g. Benton County, WA - Mosquilo Condrol District)
and other state or local departments of public health. Mosquito Control Districts are local
government entities established to protect the public from disease and nuisance associated with
mosguitoes within specific boundaries, Applications are based on monitoring of mesauito
populations, complaint calls, or may arise from an emergency siluation {e.g., hurricana), or
public health threat (e.g. Zka virus/malaria).

Spatial Extent of Use?

To characterize the uss and geographic scope of malathion adullicide in the contiguous Unitsd
States, date were summarized from four sources. The first was a survey conducted by Angela
Beehler of the Benton County WA Mosquite Control District, for the American Mosquite Conlrol
Association (AMCA)Y. The second was 2 survey of sales and distributors conducted by
Cheminova Inc/FMC. The third was from publically available usags information from Florida,
and the fourth was from publically available usage information from California. Each of these
four dalasels are described below,

The usage information from the AMOCA is based on a serles of surveys thal covered the United
States {Angela Beehler, parsonal communication 2015)Figure M-1). There are {080 US,
members of the AMCA, and they weare asked if they use malathion, and if 530, how many
applications they make per vear {Table M-1). This list of polential users includes organized
mosguito conirol districts that did not answer the samall survay, but that would be capable of
making mosquilo adullicide applications. Figure M-1 shows the spatial exient of the membaers

¢ Portions of this section {Spalial Bxient of Use) was originally prepared by Compliance Services
international {CS1) with modification by Intrinsik Environmental Scisnces ine,
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who responded to the survey (provided by Angela Beehler, Benton, WA, MCD pers. comm. &-
maill: June 1, 2016).

Figure M-1  Spatial extent of AMCA members surveyed in the conterminous US

Only a small number of the responding AMCA members reported using malathion in their
rmosquito canirol programs. These members are spatially represented In Figure M-2 {(provided
by Angela Beehler, Benton, Wa, MCD pers. comm. e-mail June 1, 2018}, AMCA members who
reported use of malathion also responded {o the survey question “On average, how often do you
use these products in the areas noted”. For malathion, applications ranged from {1 ioa
maximum of 10 per year (Table M-1}. In some cases, members reported that malathion was
uysed in resistance management programs and thus it may be rotated with other producis {e.g.

pyrethroids) on occasion.
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Table M-1 AMCA Survev Responses {o Number of Malathion Applications per Year

Number of Reporied Malathion Applications Per Yaar

7-2 3-4 §-6 7-8 810 Total

Mumber of Districts g 8 2 2 10 28
Range 1~18

Mean 82

B Seis Bk Do, WARTRE,
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Figure M-2 AMCA survey responses specific to malathion use in the conterminous US

To supplement the AMCA association list, entiies that reported use in the California and Florida
pesticide dalabases were added. Then, based on information from Cheminova, a list of entities
that purchased malathion in the Jast three vears was obtained. Finally, regional and state vector
conirod associations were asked to provide thelr member lisls and malathion users. L is believed
that these varous dats sources identified as using malathion mosguito adulticide provide the
best avallable information on the coverage of the entities that have recently applied malathion
as & ULY mosquito adulticids in the contiguous 48 states, The spatial resolution of the data is &l
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the county level which is 3 coarse resclution and can be considered conservative. These data
have baen provided to the EPA.

To obtain malathion adulticide sales data, Cheminova/FMC tabulated all sales locations of its
mosouito adulticide product, for Cheminova/FMC and its major distributor, for the years 2011 o
2014, These sales [ocations were either assigned 1o stales and countles directly, or assigned o
cities or ULY applicators. The complete dataset will be provided o EPA under separale cover
as detailed sales information is claimed as confidential business information. For the purposes
of public dissemination, the resulis are provided herein with resolution at the county level {Tabls
M-2). Key points derived from these data are: (a) Scope of use - although mosquitoes are
widely distributed throughout the contiguous 48 states, actual applications for adult mosquito
control have been mads in only 158 counties in less than half of the states; {b) Volume of use ~
malathion usage has dropped considerably since 2004. The relatively restricted geographic
extent of use is a dirsct resull of the fact that most ulira-low volume applications to control adult
mosguitoes are made by Mosquito Abatement Districts or other local, state, or federal entities.
Malathion adulticide use has decreased over the last few decades dus (o increasing preference
for pyrethroids. However, because of the limited adullicide toolbox and because of growing
resistance to the pyrethroids, OF use including malathion is expecied {o remaln an important
tool for resistance management.

Table M-2 Cheminova sales data® by county for 20411 to 2044 {Cheminova A/S)

isage by

| State/County 2071 {0t - Dec) 2012 2013 2014 {¥TE
TELAS
Austin County %
Brazoria Counly X %
EBroward County %
Cathoun County X
Chambers Counly X % b )
Galvesion County % X b4
Harris Lounly % % X %
Jeflerson Counly X X ¥ %
Granga County X % % X
LOUIBIANA
Caleasieu Parish X %
Jetfarson Davis Parish X b
FLORIEA
Dade County % % % X
indian River County %
fanales County %
Orange Dounty % % X
Pagoo Counly % X
Mississipe
Rankin County X %
Washington County % % X
SOUTH CARDLINA
Charlesion Counly X X %
Georgeioen County %
Harry County % % X
UTAH
Sait Laks County X X %
HEBRAZKA
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Table M-2 Cheminova sales data® by county for 2011 to 2014 {Cheminova A&}

Usage by
State/Count 2011 (Oct - Dec) 2012 2013 2014 (YTD)

Wavne Coun 3 X

CALIFORNIA

Stanislaus County %

COLORADO

fesa Count %

Moffat Coun %

Rio Blanco Coun F

WYDMING

Laramie Coun ¥ ) 2

NEW MEXICO

San Juan Count ¥

SEORGIA

Lee Count X

2 Malaldon sdulticide is alse sold Trom other minor suppliers and are not caphred in Chaminovs’s sales data,

In addition to these broad county level {abulations of potential mosquito adulticide use sites,
data were also obtained for the last 10 vears from two sisles, California and Flotida, The
purpose of this exercise was o attempt o gauge the use rates, numbers of applications, and
application intervals of ULV mosquito adulicide applications for these states, if possible.

Florida data were ablained from the websile: hito:fweny eshfromBionds comiDivisions
OfficesfAoricuthral-Environmental-SendeesConsumer-Rasources/Masnuito-ControlfiRenorts

The dataset covers the years 2003 to 2014, Florida mosguito control data are summarized by
active ingredient and county. Gallons of product, pounds of active ingredient, and acres freated
are generally avallable for each county-year combination. Application methods are broken out
by asrial and ground. Unfortunately, this Florida database does not provide the timing of
applications, the number of applications, or the interval between applications. To estimate the
irdensity of usage in a particular county, the fotal county acreages were oblained, and then the
total number of acres trested by air or ground were divided by the county acreage. This
measure provides a crude estimate of the intensity of alr or ground applications in each county,

The California dats cover the years 2004 to 2013, and were oblained from the website:
hilpffoalnin edor oo ooyimalin ofm

Cinly data for non-agricultural applications were summarized. There is a category called Public
Haailth Applications that relates most closely to the ULY mosquito adulticide uses. Dala were
obtained by county for each vear. Timing of applications was included in the database. However,
unfortunately, there were several pleces of missing dats, including whether the application was
made by air or ground and the application rale per acre. As had been done for the Florida dals,
county acreages were oblained. To estimale the number of sores that could be reated, the total
pounds of malathion applied was divided by the maximum ground application rate. This
estimated number of acres trealed was then divided by the tolal acreage in the county 1o arrive
at an index of use intensity fur that county.
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The fowr detasels were combined to generate 2 list of counties whers ULY malathion mosqulio
adulticide applications have besn made. To ensure that the polential for driflt was iaken Info
account, 2l counties adiacent io the counties where malathion ULY spplications were reporiad
o have been made were also Included. The resulis of this labulstion are shown In Flgure M3,
Eased on the bes! available dals svalleble, ULY malathion applicstions have been madse in 158
counties, and there are £14 sdiacent countles for a toial of 573 countles with polential for
axposure,
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Figure 3-2 Best avallable commerciza! use pattern footprint for maiathion adulticide
use {based on dala covering 2603 - 2014}

In the Agencies BE for malathion (EPA, 2018s) {Chapler 4 and Appendix 4-8) the Agenoy
suggests, but doss not cleardy siate, that malathion adulticide use has the potential fo ocour
across the entire spatisl sxtent of the US Including Alsska, Mawall, and the US terriioriss. This is
the base sssumption used in the BE (EPA, 20118 with raspant Io the spalial exlent of
malathion adullicide use. This assumption is Bkely based on the fact that the malgthion
adulticide label does nol place restrictions on where or when the adulficide may be used, The
label is delibersiely designed that way 1o allow for the public health managers maximum
fexibility o respond o public heslth Sveals {e.g., Jika virus, malaria olo). On federal public
lands, the decision o use adullicides woulld be made based on ool policles for land
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management. We are aware of an effort by FWS {o finalize a national policy for use of
pesticides (including mosquito adulticides and {arvicides) on federal lands. State lands have
varying polivies in place. Thus, there are restrictions on pesticide use on public Iands and
readily available commercial data that EPA has not attempted 1o collect and apply to
characterize the use foolprint for adulticides.

Based on the best available commercial data, the analysis presented in this section, as
summarized in Figure M-3, clearly indicate the assumplion of use across the enlire spatial
exient of the United States is incorrect. The spatial ares identified is considerably smaller than
the area considered in the malathion BE (EPA, 2018a). Therefore, the number of species (and
critical habitat) that may polentially be exposed to malathion is considerably fewer than alf listed
species and their critical habitat as stated in the malathion BE (EPA, 20182}, This will be
explored further in the following seclions, The Endangersd Species Act (1973} is sllent on
accounting for factors that in fulure may expand the action area, specifically related o the
federal action being evalusted (in this case re-registration of a pesticlde under FIFRAL
Cumulative effects analyses may account for potential other aclivities unrelated o the federal
action (e.g. Slate, municipal, private aclivities) (FWE/NMFS, 1988). Thus, consideration of the
potential for the spatial expansion of adullicide use beyvond what the best scientific and
commercial data indicates during the svaluation of the federal action under the ESA s
unwarranied. EPA’s own orgenophosphale cumulative analysis indicated that cumulalive risk
from adulticides was anticipated io be a minor issue aibeit for human health (ERPA, 2002}

To protect public health from veclored diseases, adullicide applications need to be part of the
toolbox available to public health agencies and these agencies need the flexibility to uss the
adulticides when and where neaded in order {6 protect public health. Whils needed Haxibility
may fzad EPA o conclude that the entire U5, is 2 polential use area for an adulticide, this
conciusion is not a realistic characterization of actual adulticide use in the U.S. In fact,
adulticides are used In relatively imited geographic locations in the US. The spatial data on
malathion sdulticide use represents the best avallable scientific and commercial data. Similar
data are likely available for other currently-ragistered adulticides, so the current use footprint
can be defined. During the 15 year period belween registration reviews, actual use of any single
adultivide may expand or contract based on federal and local policies, resistance management
needs, and to address public health threats for which the mosquito acts as a vector {e.g., Wast
Nile virus, dengue, encephalitis, Chikungunya, Zika virus). However, it is highly uniikely that the
use ares for adulticides will expand dramatically over the next 15 vears.

There is also a temporal component {o the use of adulticides that has not been caplured by EPA
in tha BE. While there may be active mosguiio populations throughout the vear in & few exireme
southern paris of the US, other parts of the country may only have active mosyuilo seasons for
1 or 2 months each yvear. The lemporal use also includes resistance managemant efforts of
local mosquito control districts. For example, many districts rely on pyrethrolds as thelr primary
tool to control adull and larval mosquitoss. To offset growing resistance to pyrethroids, these
districts may rotate in an OP once or twice par spray season, or aliernate the use of pyrathroids
and OFs from vear {o year,

Raspunss o EPA’s Draft Biologicsl Evalustion for Malathion May 11, 2048
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Finally, adulticide use on public lands may also be restricted based on state and local land use
policies. For example, managers of state or federal-owned lands make decisions on a case-by-
case basis whether the allow mosquito control (sither adullicide or larvicide), what products may
be used and under what conditions. There is also a faderal policy in development on the use of
pesticides on federal lands that, when finalized this year, will impact how and when
mosguitocides may be used. EPA has not collected this information and without it, EPA cannot
accurately characterize how any mosquitocide is being used on public lands. In addition, on
public lands, managers must submit 3 biological assessment prepared pursuant to ESA Section
7{a}2) to evaluate the potential effects of mosquito contral activities to listed species under the
jurisdiction of the Sewvices (e.g., USACE, 2014)

The spatial data on malathion adulticide use described herein represent the best available
scientific and commercial data currently available, spatially characlerizing the application of
malathion adulticide throughout the U.S. This is equivalent to the best scientific and
commercially available dala to characterize crop foolprints {(e.g. Crop Data Laver (CDL),
ApCensus dala elc) for individual crops, The review period for pesticides is every 15 years
under the Food Qualily Profection Act {(FQPA). Thus, spatial changes in use patterns such as
adulticide application will be re-evalusted every 15 vears and changes will be caplured at that
point. No other use patiern being evaluated by the Agency Is treated in the same way as
the adulticides. Changes in commuodity production {e.g. comn for ethanol) are accounted for
every 15 years using the best available data (e.g., CDL) and other data {e.g. AgCensus) to
caplure changes o crop use patlerns over time {(2.9., use of the last 8 — 10 years of the CDL to
account for changes in the crop footprint).

The data in this section therefore, represent the best available characterization of the malathion
aduiticide use pattern for the purposes of this review under the ESA and will be applied in the
assessment.

Adulticide Spray Drift

Malathion adulticide applications are intended to drift o maximize the amount of time that adult
mosguitoes will contact the droplets in flight and subseguently be killed, Weidhaus et al, (1970}
caloulated that a minimum lethal dose of malathion fo kill a single mosquito is contained ina 25
um droplet. Haile of al. (1882} estimated a ralationship between mosguito mortality and droplet
size. The optimal droplet size from the relationship was calculated to be 10~ 15 pm. Thus, {o
cbtain optimal efficacy for mosquito control, nozzles used in ULY applications of malathion
typically have volume meadian diameters (Le., VMDs) less than 100 um, and are angled at 45°,
both of which help maximize the time that malathion droplets linger in the air {(Mickle st al,, 2005,
Schieier st al. 2012). In tumn, this has the effect of maximizing the potential for drift and thereby
minimizing the total quantity of sprayed material that will deposit in any one area. By design, the
majority of the malathion sprayed in an agricultural setting will deposit onfo the sprayed field.
Mosquito confrol applications are designed to drift. Aduliicide clouds have a very low satiling
velocity and transport characteristics that are similar to aerisols (Schieiler et al. 2012). This is the
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opposite of malathion products intended for crop use where malathion is deposiled in close
proximily to the application equipment. Because of the unique characieristics of adulticide
glouds, the standard regulatory spray orift models (AGDISP and AgDRIFT) are generally not
well sulied for use in modeling adullicide applications (Schisier et al. 2012},

Johnson {2014} conducted 3 review of avallable field studies {e.g. Mickle ef al. 2008, Moore ¢t
al. {1863); Tietze el al. (1894, 1986); Knepper &t al, 1898) and information on deposition of
malathion mosguito adullicide applications in support of 2 request for information from the
Canadian Pest Management Regulatory Agency (PMREA). Of parlicular interest was a study by
Mickie (2005) that examined deposition of Fyfanon ULV {88.5%) malathion from ground and
aerial applications. Mickde (2005) conducted field rials in Florida to compare deposition of
Fyfanon ULV (96.5%) malathion from ground and aerial applications. For ground applications, a
Clarke Grizzly nozzle was mounted 1.85 m above the ground and angled at 48 degrees. The
chemical was injected al 6 psi and dispersed using 3 blower. The flow of chemical was
dependent on the speed of the spray truck, with the intent to deliver 80.8 g a.ltha. For agrigl
applications, nozzles mounted on the application plane were set o deliver B.18 Umin flow at
1520 psl, The rate of application was 280 g a.l/ha over the same spray line widih, Spray height
using the aerial method was set io be 60 m. The study sile for ground spray was a vacaled sod
field with 300 m of upwind fetch. Ground samplers were placed every 10 m from the spray line
to 800 m downwind, with an impinger placed at svery second sample site to measure drop
density and size of the cloud. The study site for the aerigl trials took place at a diferent location.
Samplers were placed every 100 m along the roadway, up to 5000 m from the flight line.
impingers were placed svery 200 m o delermineg droplet size and densily, For ground
applications, peak deposit levels were higher in lowsr wind conditions, up to 20 grvha. Drop
densities were greatest 50-150 m from the application site and ranged from 300-500 dropsfom?,
For both aerial and ground applications, four passes were mads for each trial, cccurring in
opposite directions along a 10 km spray line. An application rals that was four imes greater
than permitied by the label was also used o ensure the chemical would reach the 5000 m
samplers. Resulls suggest that up 1o 50% of the spray was deposiied within the 300 m
downwind sample area. Deposition from serial application ranged from 8-20 g/a, similar to that
for ground applications, with maximum deposit ccourring within 500 -1000 m of the flight lina.
Paak drop density oocurred 1 ki downwind from the deposit peak. Additionally, drop size was
found o decrease with distance away from the flight line and up to 55% of the tolal emilted
malathion was recoverad within 5 km. The vast maiority of recovered chemical collected within
the first 2000 m downwind of application for sl asdal trials. It was determined that ground
applications produced greatsr drop densities than did aerial applications when normalizing for
malathion released per unit length of spray line.

One additional field study was reviewsd hers. Schieler ef al. {(2012) conducted three ground-
based ULV fiald trials, one in each of Elk Grove, CA, Bozeman, MO, and Baton Rouge, LA. The
sites chosen had lille vegetative structure (L.e. low interception) and a fiat fopography. The sites
weare 200 m long and horizontal drift collectors were placed 25 m left and right of center or the
plot. Applications were initisted in the svenings (no earlier that 18:00) with most applications
later to maximize the number of adult mosquitoes present. Deposition was collected using
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ground-lavel petri dishes and a fluorescent tracer was used o track the presence of the dropleis
using a fluorometer, The data points collected from the three field trials were combined
{N=1067) and used for sialistical analysis. Regression analysis of the data vielded a relationship
between numerous variables {e.g., wind speed, application rate, flow rate, density VMD, and
others). The mode! describing these relationships was recommendad for use in evaluating
deposition and potentially as a tool for regulatory decision making. However, subsequently the
findings by Schleier et al. (2012} have come under scrutiny. Teske et al. (2015) reviewed the
Schieier et al. (2012) paper that summarized the workings of a regression model used to predict
dispersion of ground-based ultra-low volume {ULV) pesticide applications used for mosquito
control. The MULV-Disp model was developed as an improvement to the widely-used AgDISP
model for ULV application. The MULV-Disp was developed from field tests that evaluated
deposition of seven ULY formulations up to 180 m downwind of application. Pesticides were
applied from a spray gun mounted on a pickup truck, which is typical for application of mosguito
adulticides, to flat land with litlls vegetation. Tesks et al, (2015) stated that application to fiat,
non-vegetated surfaces was a model flaw, as i reduced applicability for most application
scenarios and decreased deposition, Teske et al, (20158) was most critical of the data collection
methods used by Schieier et al. (2012) for meteorological data. The Hobo Micro Station Data
Logger has very low accuracies and high data collection thresholds (Teske ef al,, 2015).
Therefore, data like wind speed, which was reported as lower than the stall speed for the data
capliuring device, were likely incormrect and skewed the resuits (Teske et al., 2018).

Teske of al., (2015) was slso highly critical of the collection methods for pesticide deposition
used by Schisier et al. {2012). In fact, Schieier st al. (2012) used flat, glass Petri dishes for
collection, which reportedly have less than 20% collection accuracy when compared to rough
dishes {Thistle et al., 2009; Teske et al., 2018). Compounding matiers, Schieier et al. 2012}
failed to correct for collection efficiency, which contributes a significant amount of uncertainty to
calculations. Schieier et al. (2012) measured an average deposition of 10.4% within the 180 m
field. Considering the application of asrosols, a deposition field of 180 m is extremely short
{Teske et al., 2012). Additionally, the 80% of mass that is unaccounted for may have been the
result of analylical errors, lack of correction for collection efficiency, incorrect calculations of
wind speed and other meteorclogical conditions, or any number of other reasons, Basing all
calculations on a deposition of 10.4% is highly uncertain.

Teske et al. (2015) also found a number of issues with regards to the regression model used in
MULV-Disp. For example, when applied from a truck with a gun pointed upward st 45°, one
would expect minimal deposition adjacent to the truck, with Increasing deposition at increasing
distance then decreasing deposition once the peak has been reached {Teske st al., 2015;
Mickle, 2008). Instead, the regression used in MULV-DISP has peak deposition at the point of
release and decreasing deposition at increasing distance from the site of application.

In terms of model sensitivity, Teske et al. (2015) found that the MULV-Disp model incorrectly
predicts deposition when the application rale is adjusted. For example, Schieier et al. (2012)
showed a 59.5% decrease in deposition within 180 m of application when the application rate
was increased, while in actual fact deposition should increase if the application rate is increased
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{Teske et al., 2013). Furthermore, an increase in flow rate would increase the droplet size and in
turn, increase deposition, but MULV-Disp predicts a decrease in deposition when flow rate is
increased. Therefore, the model described in Schieier et al, (2012) was not used o astimate
ground application of ULV malathion as an adulticide.

Johnson {2014) delermined that the dala generated by Mickie, et al. (2005) constitute the best
avaliable information to estimate deposited residues of malathion following aerial and ground
ULY applications for mosquito control, Based on Mickle el al. (2008), deposited residues of
malathion following aerial and ground ULV applications at 260 g aifha and 80.8 g aitha,
respectively, can be estimaled for risk assessment purposes in & few different ways. First,
maximum average deposited residues were the same {approximately 0.070-0.075 uglom®,
regardiess of application method. Second, over the first 83 m {swath width) downwind from the
spray line, average deposiiion is approximately 0.03 uglom? following ground applications and
practically negligible following aerial applications. Third, based on integrated deposition,
average deposited residues are approximately 0.028 pg/om® across the 500 m downwind from a
ground application and approximately 0.022 pgfom? across the 5 km downwind from an aerial
application. A protective ye! representatlive exposure estimate would result when potential post-
application residential exposures are estimated using one or all of the measured deposition
vaiues from Mickie et al. (2005). In addition, Mickle, et al. (2005) successiully parameterized the
regulatory spray drift model AgDISP v8.13 to simulate ULV mosquito control application
sonditions. The input parameter values for equipment, application and nozzles are used lo
predict deposition for different application rates, conditions or chemicals malathion ULY
mosgquito control applications using AgDISP v8.27 in this assessment. The spray dift curve for
both aerial and ground application from Mickle &t al, (2005} is depicted in Figure M-4.
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Figure M-4  Asgrial and ground deposition spray drift curves from Mickle et al. {2006}

The Mickle of af (2005) spray drift curves wera used in the terrestrial ESA assessment (o
gvaluate polential exposure of plants and wildlife (o mosguitocide spray.

Aquatic Modeling

For aguatic taxa, environmental exposure concentrations (EECs) were calculated for flustration
purposes, for the three flowing and three static habilat bins as characlerized in Table M-2. The
EPA tool, Pestivide Waler Calculator (PWO1 ) was used 1o estimate EECs for the aguatic
bing 2-7 for malathion adullicide applications. In these simulations, malathion was applied six
fimes annually at a rate of 0.067 bs al/A per application applied three days apart. This
represents 8 higher than average annual application frequency as captured in the AMCA survey
of AMCA members {Tabla M-1)

Table C-2 Characteristics of aguatic habllat bins {(EPA, 2018a)
; Depth Width Length Flow Velocty
Fengric Habitat | BINg fm) () () P (ms)
Low flow 2 0.1 2 Langth of field 8.001-1 0.008
Medium flow 3 1 g Langih of field 1-100 0.14
High fow 4 2 40 Lengih of field =100 14
Low volume 5 0.1 1 1 Static Static
Madium volumea 5] 1 10 10 Static Static
High volume 7 2 100 100 Static Slalic
Mearshore Infartical 8 0.8 £ Lengih of field - ~
Rasponse to EPAs Draff Biviogicsl Evalustion for Malathion May 11, 2018
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Table C-3 Characteristics of aguatic habitat bins (EPA, 2016a)

. ) Diepth Widih Length Flow Velocily
Generic Habitat | BINS () (m) (m} (s} (m/s)
Nearsharg subtidal 8 & 200 Length of feld = -

Offshore maring 10 200 200 Lenath of field = -

The same application efficiency (29%) and aqualic bin specific drift fractions Ested in BE
Appendix 3-3 {Table B3-3.3KEPA, 2016a) were used in the modeling. Runoff curve numbearg
wera lowered so that no runolf was simulated. Adulticides are applied to remain in the alr o
maximize the potential for contact with fiving mosquiloes. The Mickle et gl (2005) study
described above indicated that depuosition does gcour slowly over fairly large distances
depending upon wind speed (Figure M-4). The waler hall-life was set to 3.27 days, hydrolysis
half-life of 6.21 days, banthic haif-life of 7.64 davs, and a Koz of 151 Likg.

The predicted sguatic EECs using PWCVL.S are provided in Table M-4. One day EECs rangad
from 000086 ug/l. (Bin 4) 1o 8.82 ug/l. (Bin 5), These EECs are usad in the NESA to evalugle
risks to sgualic organisme {or terrestrial organisms with an agualic ife-siage) in Step 1.
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Table ¥4 Aguatic BECs for malathion ULY adullicide applicstion 8¢ the maximum applications rats {(0.234 1WA} and § applications
with ong day inderval,

Drift | Depth | Width | length | Fh Hater EECS (o0l
S R F]
Sing | Genaric Habitwt
Fractlon® fryf fm} ] ferifa} | Peak #-Day 4-0ay 2-day §-Day
z Low flow 078 8.4 2 3558 [ 575 286 1.50 1.01 038
3 WModerata How o7z 1 & 356 8 1 654 0.018 o.808% £.0051 0.0018
4 Higrh Bow 0053 2 48 3568 1] 0.20 00068 8.00033 £.0001% £.800068
3 Law volume 0.077 &% 3 4 & 2019 882 737 8.54 242
& Modarate Row 8071 % 1% 1@ b 1.3 1.60 0.85 055 0.25
? High volume 0035 2 i 106 G 638 628 . 0.1 0.08
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Lincertainty

Epatial

&

The AMCA member survey collected responses from 21% of the members surveved,
Therefore, there could be more malathion adullicide use across the U5, than the AMCA
survey resuits depict. However, the combined AMCA survey results, Florida and
California dataset, and Chaminova sales dala help {o reduce this unceriainty source and
combined thesa dala represant the best currently available data.

Terrestrial Modeling

®

Mickle et al. (2008) conducled five serial and five ground spray tests in open field
conditions. Thus, it i3 one of the most exiansive, conservative drift studies available for
ULY adullicide applications. All meleorological conditions were typical of standard
gperating conditions. The open field applications also minimized spray diifl interceplion
{by vegetation) and maximized drift distances. Therefore, the drift curves are considered
conservative for use In the risk assessment. The presence of vegetation could alter
estimates and thus thers is uncertainty associated with topography.

Mickle et al. (2005} optimized AGDISP to predict maximum deposits drift deposits that
were equivalent to those measured in the fisld. By adiusting AGDISP o sccount for
Mickle ef al. {2008}, It is possible o use AGDISP o model ULY adullicide application,
There are uncerlainties with this procass including potential differences in results dus to
wind speeds, for example. This uncertainty is not expected to overly influence the rigk
asgessment as muliiple wind speeds were evaluated for both ground and aerial
application in the Mickle et al (2005} study.

Deposition

in the terrestrial assessment, application efficiency was assumed to be 0.29 as per the
approach usad by EPA in the biclogical evaluation {(EPA, 20183}, There is some
uncertainly with respect to this value. Mowever, it is highly unlikely that adullicide
application efficlency would exceed 1 st any lime given the equipment and delivery
methods used. The US Forestry Service indicated that point deposition fractions could
excead 1 {EPA, 2018a - Appendix 3-3). This is rue for crop ground applicalions st the
adge of field when multiple swaths are considered. i is not true for mosguitocide
applications where equipment is angled at 45° for ground applications and one swath,
The application efficiency of (.29 is considered a reasonable aslimale for use in the
gvaluation of adulticide applications at screening. In a refined assessment this variable
could ba made into a distribution to caplure uncertainty about the variable and #s impact
on exposure,
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= Topography of the gres in which an adullicids is spraved as well as the method used
{ULY or thermal fog serosol) can have g significant impact on deposition and the
sHectiveness of the application {Brilch et al. 2010}, Therafors, rate of deposition may be
an axcellent varisbie o address with a distribution of rales in 5 probabilistic model in
fulure assessments 1o caplure uncertainty and s impact on exposurs,
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